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Description 

This invention relates to an orthopaedic instrument 
for guiding means for shaping the distal end of a human 
femur to receive an endoprosthetic femoral component. 

Instruments to place femoral endoprosthetic com- 
ponents in the knees perform two basic functions: 

Control of power and other tools to provide accurate 
fixation surfaces of bone that match implant geom- 
etry. 

Position of fixation surfaces relative to bone and 
soft tissue architecture to appropriately orient the 
prosthetic component. 

In addition instruments must provide the necessary 
flexibility to accommodate the variations in geometry 
and surgical complications that are encountered within 
the patient population. They must also meet the dispa- 
rate needs of surgeons who wish to follow different 
methodologies when performing the surgical replace- 
ment of the knee. 

Conventional femoral components usually have five 
planar fixation surfaces which match the bone to the 
implant, as follows: 

1. The distal cut surface 

2. The posterior cut surface 

3. The anterior cut surface 

4. The anterior chamfer cut surface 

5. The posterior chamfer cut surface 

Some existing femoral components have marginally 
different forms of fixation surface, ie. no posterior cham- 
fer, or the anterior chamfer surface formed as a curved 
surface rather than a flat one. In general it has been 
found that flat surfaces are nevertheless advantageous 
since they are easier to prepare using oscillating saws. 

A number of different surfaces can be used to con- 
trol the positioning of the essentially planar blades of 
front or side cutting oscillating saws for shaping the pla- 
nar surfaces. 

Flat metallic blocks on which the saw blade is 
rested, obviously rely to some extent on the skill of the 
surgeon to avoid tilting of the saw blade, as may happen 
when the saw encounters a localised harder section of 
bone, or when the saw blade has a long travel beyond 
the guide surface. 

Slots having small clearance relative to the thick- 
ness of the saw blade may also be used. In general 
these offer better control of the saw blade than blocks, 
but they can impede visibility at the operative site. Sim- 
ple slots do not provide clearance for the tooth set on 
the saw blade, but a number of solutions have been pro- 
posed to this problem. These include variable thickness 
slots formed by assemblies of elements. The slot is tem- 
porarily made deeper to allow passage of the saw blade 
teeth and subsequently reduced to more closely hold 



the main body of the blade in position. Alternatively, the 
slot is made open ended on one side so that the blade 
may be introduced into it from the side without having to 
pass the teeth through the slot Variations in the design 

5 of the saw blade itself have also been used. These may 
have zero net set on the teeth or provide a local clear- 
ance behind the teeth so that the total blade and tooth 
form can be passed through a close clearance slot. 
Fulcrum type cutting guides are described in 

10 Orthomet's Patent WO88/0491 2, and also in Osteonic's 
EPA0366488A2. These consist of an upper and a lower 
guide surface which are linearly separated along the 
plane of intended cut by the saw blade. By providing a 
separation between the two surfaces the saw blade, 

is including its tooth set may be introduced between the 
two surfaces and then biased against them to control 
the cutting plane. The separation of the guide surfaces 
normal to the plane of operation of the saw blade is 
matched to the thickness of the saw blade. The choice 

20 of orientation of the guide surfaces is chosen so that 
any deviation by the surgeon in maintenance of the con- 
tact between the saw blades and either of the guide sur- 
faces results in conservative removal of bone, which 
may be corrected subsequently. 

25 The femoral components may be located with six 
degrees of freedom relative to the patients femoral 
geometry. These can be expressed in a cartesian man- 
ner relative to orthogonal anatomical reference planes. 

30 Angulation: Varus-Valgus. 

Flexion-Extension, 
Internal-External Rotation. 

Linear Position: Inferior-Superior, 
35 Anterior-Posterior 
Medial-Lateral 

To position the component on the bone a number of 
datum features of the patients anatomy, and their rela- 
40 tive location as controlled by soft tissue structures at the 
knee may be utilised. 

Two major schools of thought exist as to the opti- 
mum method to provide consistent functional place- 
ment. 

45 Independent Femoral Anatomical placement; In 
this method the femoral component is positioned on the 
femur by referencing datum features on the femur itself. 

Referenced to the Tibial Position; In this method the 
position of the femoral component is controlled relative 
so to the proximal cut of the tibia. The ligaments and other 
soft tissue structures at the knee joint will in this case 
affect the femoral components position. 

The positional referencing, according to different 
methodologies is performed surgically prior to placing 
55 the femoral component. 

Varus-Valgus and Flexion-Extension. Angulation of 
the component in these planes is usually performed 
simultaneously. The reference datum is either the femo- 
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ral shaft centreline or the line joining the centre of the 
knee and the hip joints. Two major methods are cur- 
rently used: 

Intramedullary Alignment. A rod is introduced 
through the centre of the knee into the intramedullary 5 
space and passed up the inside of the femur to the inter- 
nal isthmus, locating the axis of the femoral shaft. This 
technique has been found to be very reliable, but is 
thought by some surgeons to be overly invasive and in 
patients where there is excessive bowing of the femoral 
shaft, or where the intramedullary space is blocked, for 
example by a long stemmed hip implant, it may not be 
available. 

Extramedullar Alignment An external guide rod is 
aligned with the anterior cortex of the femur, or to the 
centres of the knee and femoral head. 

Internal-External Rotation. The tangent to the pos- 
terior condyles of the femur is the datum in the anatom- 
ical approach. 

In the referenced technique internal-external rota- 
tion is controlled by balancing of the flexion gap so that 
the medial and lateral compartments of the joint are 
equally spaced or tensed. 

Inferior-Superior. In the anatomical approach a 
fixed amount of bone is resected from the distal femur. 
The amount of resection is normally the same as the 
thickness of the distal portion of the implant component 
where bone stock has not been eroded away. In the ref- 
erenced technique the amount of bone to be removed is 
adjusted relative to the proximal tibial cut to allow for the 
total thickness of both the femoral and tibial compo- 
nents. 

Anterior-Posterior. In the anatomical approach the 
anterior-posterior position of the femoral component 
may be referenced to a number of alternative features at 
the distal femur. These include the posterior condyles, 
where an amount of bone is resected from the posterior 
condyles which corresponds either to the posterior 
thickness of the femoral component or to some propor- 
tion or fixed amount in excess of this. Alternatively ante- 
rior features of the distal femur may act as references, 
usually either the anterior cortex or the deepest point of 
the patella groove. In cases where a femoral implant 
with a large intramedullary stem is to be used the posi- 
tion of the femoral component may need to be chosen to 
match the position of the implant stem within the 
intramedullary canal in which it must fit. In the refer- 
enced approach a posterior resection of the femur is 
performed so that the flexion gap of the joint matches 
the thickness of the femoral and tibial components. In 
general ail these approaches result in either an anterior 
or posterior cut being performed first. Subsequently the 
opposite cut is performed so that the implant will fit 
across these resected surfaces. 

Medial-Lateral. The medial-lateral placement of the 
component is usually performed by eye to match the rim 
geometry of the resected bone surface performed by all 
the previous cuts. In cases where a large intramedullary 



stemmed implant is to be used the position may be dic- 
tated by the fit of the stem into the intramedullary cavity. 

Current techniques generally require the sequential 
use of alignment and cutting guides In all current sys- 
tems multiple cutting guides are needed to fully prepare 
the distal femur for the implant. Because these sequen- 
tial operations require the assembly and disassembly of 
instrument configurations and the use of intermediate 
datums cut onto the bone there are penalties in terms of 
time of operation and accuracy. The current invention is 
intended to address these inadequacies whilst incorpo- 
rating the flexibility to allow for alternative operative 
approaches to be used in placement of the femoral 
component 

FR-A-2664157 shows an orthopaedic instrument 
for guiding means for preparing the distal end of a 
human femur to receive an endoprosthetic femoral com- 
ponent in which there are guide means for the various 
surfaces, means for aligning the instrument and attach- 
ing it to the bone after alignment. With this construction 
however it is necessary to first cut a plane face onto the 
end of the bone and to then reposition the guide means 
to allow the other surfaces to be shaped. With this type 
of instrument there is always the possibility of misalign- 
ment because of the necessary subsequent movement 
of the guide means. 

EP-A-0243109 describes a femoral surface shap- 
ing guide for knee implants and comprises a base com- 
ponent provided with guide means for guiding cutting 
means for simultaneously shaping five planar surfaces 
on the bone. Means are also provided for aligning the 
base component on the bone and for attaching it in 
place. These attachment means are fixed to an 
intramedullary alignment guide which aligns with the 
central long axis of the femur. Because the main fixing 
means is located in the intramedullary cavity operations 
have to be carried out on the bone to locate it before the 
main body can be assembled into position. 

The present invention is intended to provide an 
improved construction which will allow a simple and 
more effective way of locating and attaching the base 
component in position. 

According to the present invention an orthopaedic 
instrument for guiding means for shaping the distal end 
of a human femur to receive an endoprosthetic femoral 
component comprises a base component provided with 
guide means for guiding cutting means for shaping five 
planar surfaces on the bone without repositioning the 
base component relative to the bone, removable means 
for aligning said base component on the bone and 
attachment means for holding said base component in 
place on the bone after alignment, characterised in that 
when said base component is aligned all said attach- 
ment means are positioned to pass into bone that will 
not be removed from the femur during preparation for 
implant. 

Preferably the guide means includes means for 
guiding a saw blade. 
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The invention can be performed in various ways but 
one embodiment will now be described by way of exam- 
ple and with reference to the accompanying drawings in 
which 

Figure 1 is a side elevation of a conventional endo- 
prosthetic femoral component; 

Figure 2 is a diagram showing the various reference 
directions for a knee relative to the tibia; 

Figure 3 is an isometric view of a base component 
of the orthopaedic instrument according to the 
present invention; 

Figure 4 is a plan view from above of the base com- 
ponent shown in Figure 3; 

Figure 5 is a front elevation of the component as 
shown in Figure 3; 

Figure 6 is a partial cross-sectional plan view from 
above of the component as shown in Figure 3 with 
the partial cross-sectional portion taken on the line 
VI-VI of Figure 7; 

Figure 7 is an end view of the component as shown 
in Figure 3; 

Figure 8 is a cross-sectional view taken on the line 
VIII-VIII of Figure 5; 

Figure 9 is an isometric view of a posterior condylar 
alignment accessory for use with the base compo- 
nent; 

Figure 10 is an end elevation of the accessories 
shown in Figure 9; 

Figure 1 1 is an front elevation of the accessories as 
shown in Figure 9; 

Figure 12 is a plan view of the accessory as shown 
in Figure 9; 

Figure 13 shows the posterior condylar alignment 
accessory in position on the base component and 
carrying an extramedullary alignment and drill 
guide; 

Figure 1 4 is a front view of the extramedullary align- 
ment and drill guide as shown in Figure 13; 

Figure 15 is an end elevation of the drill guide as 
shown in Figure 14 partly in section; 

Figure 16 shows the posterior condylar alignment 
accessory carrying a sizing stylus; 



Figure 17 is an isometric view of the base compo- 
nent provided with condylar defect screws; 

Figure 18 shows the base component and posterior 
5 condylar alignment accessory provided with an 
intramedullary boss and an intramedullary rod; 

Figure 19 is an end view of various accessories in 
position on the base component; 

10 

Figure 20 is a front elevation of the accessories in 
position as shown in Figure 19; 

Figure 21 shows alternative accessories for 
75 extramedullary alignment in position on the base 
component; 

Figure 22 is a plan view of the accessories shown in 
Figure 21; 

20 

Figure 23 shows an exploded assembly of the 
apparatus and including spacer blocks for applica- 
tion to the bone; 

25 Figure 24 is a diagrammatic view showing the use 
of spacer blocks; and 

Figure 25 is a plan view of three spacer blocks for 
use in the assembly as shown in Figure 23. 

30 

Figure 1 is a side elevation of a conventional femo- 
ral component having five planar fixation surfaces which 
match the bone to the implant. Reference numeral 1 
indicates the distal cut surface, reference numeral 2 the 

35 posterior cut surface, reference numeral 3 the anterior 
cut surface, reference numeral 4 the anterior chamfer 
cut surface and reference numeral 5 the posterior 
chamfer cut surface. 

The femoral component can be located with six 

40 degrees of freedom, relative to the patients femoral 
geometry and Figure 2 shows the various reference 
directions for a patients knee relative to the tibia. The 
various degrees of freedom can be expressed in a car- 
tesian manner relative to orthogonal anatomical refer- 

45 ence planes as follows: 

Angulation: Varus-Valgus, Flexion-Extension, Inter- 
nal-External Rotation. 

The Linear Position: Inferior-Superior, Anterior-Pos- 
so terior and Medial-Lateral 

The orthopaedic instrument according to the 
present invention comprises a base component which is 
used with various accessories. The base component, 
55 as shown in Figures 3-8 comprises two side cheeks 6, 7 
joined by a number of parallel guide members 8. These 
structures are used to control the positioning of an oscil- 
lating saw blade so that it matches the shape of the fem- 
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oral component to be implanted. The geometry of the 
guide members 8 allows for the cutting of all five cuts to 
place a femoral component without any repositioning of 
the base component relative to the bone. 

Each side cheek 6, 7 has a pair of angled through s 
holes 9 such that four pins (not shown) can be used to 
position the instrument in place on the distal femur. The 
positioning of these is such that the pins pass into bone 
that will not be removed from the femur during prepara- 
tion for the implant. 10 

The parallel guide member 8 joining the side 
cheeks 6, 7 are either manufactured integrally with 
them, for example by casting or machining, fabricated 
by welding or assembled for example by screwing and 
dowelling. 15 

Seven of the parallel guide members 8 are shown in 
this embodiment as part threaded headed rods 10 
which are screwed across from one cheek 6 to the other 
7. This allows for the use of alternative diameter rods to 
accommodate differing thicknesses of saw blade as 20 
sold by various manufacturers. Differing thicknesses of 
saw blade may also be used for each of the cuts. A thin 
short blade may be most appropriate to the access and 
cutting of the posterior and posterior chamfer surface, 
where the required travel of the saw blade is short and 25 
longer blades may result in less accurate cuts due to 
excessive deflection at the cutting teeth. When cutting 
the anterior and distal cuts a longer and thicker blade 
may be needed to give the required cut length and stiff- 
ness of blade to avoid deviation when harder sections of 30 
bone are encountered. In addition the use of separable 
rod structures allows them to be manufactured from 
harder materials, or to be coated in some way to mini- 
mise wear and the generation of metallic debris due to 
the rubbing action of the saw blade. 35 

The size of the guide members is kept as small as 
possible to maximise the visibility of the bone through 
the cutting frame, consistent with providing enough con- 
trol of the saw blade. 

The other three guide members 8 are provided by 40 
cross bars 11,12 and 13. 19 which have guide surfaces 
14, 15, 16, 17, 18 and 25 respectively. 

The directions of cut between the guide surfaces 
form five different cuts which are indicated by arrows 20, 
21, 22, 23 and 24 in Figure 8. This Figure shows how 45 
the base component is located on a femur to be pre- 
pared. The shape of the original femur is indicated by 
broken line 26 and the shaped surfaces to align with the 
surfaces 1, 2, 3, 4 and 5 shown in Figure 1 carrying the 
same reference numerals. so 

Between the two guide surfaces 1 6, 1 7 used for the 
anterior and posterior chamfer there are portions of two 
halves of a female screw threaded hole 30. These allow 
threaded bolts 31 to be inserted to stabilise the base 
component against the distal femur when bone loss is 55 
present due to degenerative changes as shown in Fig- 
ure 17. 

A male boss feature 37 is provided on the cross bar 



1 2. This and a ledge portion 38 on the cross bar 1 3 form 
means of attaching a number of accessories. 

A counterbore 39 is provided on cross bar 1 1 . This 
allows accessories which are used across a range of 
guide sizes to be appropriately positioned relative to the 
intramedullary stem on the femoral component for any 
of the base component sizes. 

The cross bar 19 carries an extension which pro- 
vides an anterior anchor 26 and is provided with a drill 
guide 27. This anterior anchor 26 allows a hole to be 
drilled into the anterior cortex of the femur to allow a fix- 
ation pin 28, shown in Figure 8, to be inserted, which 
provides a significantly enhanced stability for the instru- 
ment on the bone. 

A posterior condylar alignment accessory 40 
shown in Figures 9-12 which attaches to the base com- 
ponent using the boss 37 and ledge 38 arrangement via 
a finger screw 41 as shown in Figure 13 which screws 
into a threaded hole 48 in the boss 37 after passing 
through a hole 49 in a main portion 42 provided with two 
thin arms 43 which can be located against the posterior 
condyles. These are made as thin as possible whilst 
maintaining enough stiffness and toughness to with- 
stand repeated operative use and act as a condylar 
sled. 

The main portion 42 has a slide 44 which is used as 
a means of attaching further accessories. This is illus- 
trated in figure 13 which shows the accessory 40 with its 
condylar sled 43 and extramedullary alignment guide 60 
attached. 

Anteriorly the accessory 40 has an inclined parallel 
slot 45 and hole 46 which are used in conjunction with a 
sizing stylus 50 as shown in figure 16. A marker line 
crosses the slot 45. The angulation of the holes 46 and 
slot 45 allows a single stylus 50 to be used to check siz- 
ing of the base component prior to performing any cuts. 
The stylus 50 is arranged to move its indicating tip 51 
along the locus of the front of the anterior flanges of a 
range of sizes of femoral component relative to the pos- 
terior arms 43. When the sizing stylus 50 is pushed up 
against the anterior cortex of the femur the appropriate 
femoral component size is indicated by the position of 
the marker line 47 relative to a scale 52 on the stylus 50. 

The extramedullary alignment and drill guide 60 
depicted in Figure 13 is shown in Figures 14 and 15 and 
comprises a guide block 61 and extension 62. 

The guide block 61 is shaped to f it into the slide 44 
in the posterior condylar alignment accessory 40 and a 
peg 63 engages into the counterbore 39 on the cross 
bar 1 1 as shown in Figure 1 5. The guide block 61 is pro- 
vided with a clamp member 67 one end of which is 
threaded at 68 to receive a locking hand nut 69. Thus 
the guide may be securely fastened to the posterior 
accessory 40. A retaining screw 67a engages the clamp 
member 67 to prevent complete removal thereof when 
the hand nut 69 is released. 

The guide 60 may be similarly positioned into the 
other positioning accessories that fit onto the base com- 
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ponent which have slideways equivalent to the slideway 
44 on the posterior accessory 40. 

A number of parallel through holes 64 in the drill 
guide 60 are used with long alignment rods 65 as shown 
in Figure 21 to orient the instrument assembly relative to 5 
the femoral geometry. These are positioned to overly 
the anterior surface of the femur. Alternative holes are 
available to allow placement of the guide rods as close 
to the patient as possible. The preferred technique, is to 
align to the femoral head from the centre of the knee for 
varus-valgus alignment. Flexion-extension alignment is 
performed by moving the base component until the 
alignment rod 65 is parallel with a line joining the centre 
of the knee and the greater trochanter. Alternative 
extramedullary alignment methods may use the line of 
the anterior femoral shaft for varus-valgus orientation. In 
this case an alternative drill guide (not shown) is used in 
which the holes 64 for the alignment rod are angled to 
compensate for the valgus angle of the femoral shaft 
relative to the mechanical axis of the femur, ie. the line 
between the hip and knee centres. 

The drill guide 60 also incorporates a drill bushing 
66 which extends through the clamp member 67. This 
allows an entry hole to be formed into the intramedullary 
cavity. The position of this entry hole is controlled so 
that it corresponds with the position of the intramedul- 
lary stem 70 on the femoral implant. In this way a further 
degree of repeatability of technique is gained, current 
methods relying on 'eyeballing' of this entry hole, and 
the removal of bone is such that it will not compromise 
the fixation of the intramedullary feature of the implant in 
this area. In existing techniques the intramedullary entry 
hole may conflict with the fixation surface prepared for 
the implant's intramedullary feature. 

As described with regard to Figure 17, threaded 
bolts 31 can be provided which act as condylar defect 
screws. These can be placed in the screwholes 30 of 
the base component when it is positioned against the 
distal femur and allow the guide to be repositioned to 
make allowance for bone loss caused by degenerative 
changes, or to adjust the varus-valgus orientation of the 
bone guide. 

An intramedullary boss 75 is provided as shown in 
Figure 18. The boss 75 fits into the slide 44 on the pos- 
terior condylar accessory 40. It also similarly fits in the 
alternative positioning accessories to be described. The 
boss 75 is available in a number of different valgus 
angles as indicated by reference numeral 76, and can 
be fitted in two opposite senses to suit either right or left 
limbs. The boss forms a guide for the placement of an 
Intramedullary Rod 77 which is passed up into the bone 
to align the assembly with the femoral canal. 

As discussed previously surgeons may have differ- 
ent preferences in their choice of alignment method and 
datums. The current system aims to include as much 
versatility as possible without compromising the ease of 
performing any one of the approaches when chosen. 

There are various femoral alignment methods: 



Anterior-Posterior Position. The instrument described 
so far used the posterior condyles to position the femo- 
ral component. Various instruments for other methods 
are shown in Figures 19, 20, 21 and 22 in which the 
same reference numerals are used to indicate similar 
parts to those used in other Figures. 

An intramedullary alignment accessory is shown in 
Figure 19 which allows the intramedullary rod 77 to be 
used as the datum for positioning of the femoral compo- 
nent. This is necessary when long intramedullary stems 
are to be implanted. This accessory makes use of an 
another means for locating the extramedullary and pilot 
drill guide and the intramedullary boss, and consists of 
a posterior condylar alignment accessory with adjusta- 
ble condylar sleds. In this construction a device 80 sim- 
ilar to the accessory 40 is provided but the arms 43 are 
replaced by a pair of adjustable gauges 81 which can 
move in relation to the main portion 42 and which can 
be clamped by a screw clamp 82. An alignment gauge 
83 similar to the sizing stylus 50 can be moved in hole 
46 and slot 45 and locked by clamp 84. A further differ- 
ence is that the boss 75 is replaced by a support mem- 
ber 85 which is located in slide 44 but also has a peg 86 
which acts in a similar manner to the peg 63 on the drill 
guide 60. 

An anterior cortex/patella groove alignment acces- 
sory is shown in Figure 21 and 22 which allows this 
anterior structure of the femur to be used to place the 
femoral component, the various parts described in the 
other Figures being assembled together as shown. 

The instruments described so far intend neutral 
alignment in Internal-external rotation. According to the 
way that the proximal tibia is resected it may be advan- 
tageous to externally rotate the femoral component rel- 
ative to the natural anatomy. This is achieved by the 
construction shown in Figure 23 in which spacer blocks 
90 can be used which fit on to the arms 43 of he acces- 
sory 40. Figure 25 shows three blocks 90 which are 
marked as shown at 91 to show the degree of offset. 
Figure 24 shows how the rotation is achieved. The bone 
in this Figure and in Figure 25 being indicated by refer- 
ence numeral 100. 

To use the instrument the base component is ini- 
tially assembled with the chosen femoral alignment 
accessory. In this case the technique will be described 
with respect to use of the posterior condylar alignment 
accessory 40. The extramedullary alignment and drill 
guide 60 is then introduced into the slide 44 on the 
alignment accessory, so that the pin 63 on the guide 
engages against the bottom face of the counterbore 39 
in the cross bar 11 and a long alignment rod 65 is 
placed in a hole 64 so that the rod lies just above the 
skin on the patient's thigh and the guide 60 is clamped 
by the hard nut 69. The assembled instrument is then 
positioned so that the alignment rod 65 passes over the 
centre of the hip and is parallel to the femoral shaft in 
the sagittal plane. In cases of condylar bone loss the 
condylar defect screws 31 are introduced and adjusted 
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to stabilise the base component relative to the damaged 
distal femur. 

With the instrument correctly aligned the sizing sty- 
lus 50 is introduced into the posterior condylar align- 
ment accessory 40 and pressed up against the anterior 
cortex. The size indication is then read from the scale 
marking 52. If the size reading does not correspond to 
the femoral guide currently in position then the base 
component is replaced with one of the appropriate size. 
The procedure performed so far is then repeated. The 
sizing stylus 50 is removed. With the appropriately sized 
assembly correctly positioned the extramedullar align- 
ment and drill guide 60 is used to drill a pilot hole into 
the intercondylar area. The extramedullary alignment 
and drill guide 60 is then removed and replaced with an 
intramedullary boss 7.5, appropriately oriented for the 
left or right limb and of a valgus angle setting deter- 
mined from preoperative x-rays or surgeon preference. 
An intramedullary rod 77 is then introduced through the 
boss 75 until it engages the isthmus of the femoral 
canal. The assembly is consequentially repositioned 
relative to this new datum in its flexion extension and 
varus-valgus alignment. Anterior-posterior position is 
now reset by pressing the posterior condylar alignment 
accessory's skids 43 up against the posterior condyles. 
If intramedullary alignment is not possible or required 
the preceding steps are omitted. 

The positioned assembly is now pinned in place 
onto the distal femur using four pins passed through the 
holes 9 in the side cheeks 6, 7. These are introduced 
either by hammering, drilling or screwing, and may have 
heads to allow capture of the jig. 

A hole is now drilled in the anterior cortex of the 
femur using the drill guide 27 on the anterior anchor 26 
and the fixation pin 28 is inserted to stabilise the assem- 
bly. 

All accessories are now removed from the base 
component. The cuts for the placement of the femoral 
component are now made using an oscillating saw. In 
general these will be made in the following order: 

1. Anterior cut 

2. Posterior cut 

3. Posterior chamfer cut 

4. Anterior chamfer cut 

5. Distal cut 

The distal femur is resected last to allow the piece 
of bone which will be removed to support the guide 
while the other cuts are being made. 

Where there is any doubt about the choice of com- 
ponent size, based on the stylus measurement and/or 
preoperative templating the largest of the possible sizes 
is chosen first. The anterior cut is made first to assure 
that the correct size is being used, and this ensures that 
the initial anterior cut will not have removed bone 
needed for the fixation of a smaller sized component. 



Claims 

1. An orthopaedic instrument for guiding means for 
shaping the distal end of a human femur to receive 

5 an endoprosthetic femoral component, comprising 
a base component (6,7,8) provided with guide 
means (8) for guiding cutting means for shaping five 
planar surfaces (1,2,3,4,5) on the bone without 
repositioning the base component relative to the 

10 bone, removable means (31,40,60,80) for aligning 
said base component (6,7,8) on the bone and 
attachment means (9) for holding said base compo- 
nent in place on the bone after alignment, charac- 
terised in that when said base component (6,7,8) is 

15 aligned all said attachment means (9) are posi- 
tioned to pass into bone that will not be removed 
from the femur during preparation for implant. 

2. An orthopaedic instrument as claimed in claim 1 
20 characterised by an anterior anchor (26) provided 

on said base component (6,7,8) to provide means 
(28) for anchoring said base component (6,7,8) to 
the anterior cortex of the femur with which the 
instrument is to be used. 

25 

3. An orthopaedic instrument as claimed in claim 1 or 
claim 2 characterised in that said alignment means 
includes one or more accessories (40,60,80) 
adapted for attachment to said base component 

30 (6,7,8). 

4. An orthopaedic instrument as claimed in claim 3 
characterised by including a posterior alignment 
accessory (40) provided with location means (43) 

35 which can locate against the posterior condyles of 
the bone and which act as a condylar sled (43). 

5. An orthopaedic instrument as claimed in claim 4 
characterised in that said posterior alignment 

40 accessory (40) has means (44) for attaching further 
accessories. 

6. An orthopaedic instrument as claimed in claim 4 or 
claim 4 characterised in that said posterior align- 

45 ment accessory (40) has means for attaching a siz- 
ing stylus (50). 

7. An orthopaedic instrument as claimed in claim 6 
characterised in that said sizing stylus (50) and said 

so posterior alignment accessory (40) have co-operat- 
ing indicators (47,52) to indicate the appropriate 
femoral component size required. 

8. An orthopaedic instrument as claimed in claim 4, 
55 claim 5, claim 6 or claim 7 characterised in that said 

posterior alignment accessory (40) has means for 
attaching an extramedullary alignment guide (60). 
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9. An orthopaedic instrument as claimed in claim 8 
characterised in that said extramedullary alignment 
guide (60) incorporates means (65) for orientating 
said instrument relative to the femoral geometry of 
the bone. 

10. An orthopaedic instrument as claimed in claim 9 
characterised in that said orientating means (65) 
overlie the anterior surface of the femur to align to 
the femoral head from the centre of the knee for 
varus-valgus alignment. 

11. An orthopaedic instrument as claimed in claim 8 
characterised in that said orientating means (65) 
provide extramedullary alignment by using the line 
of the anterior femoral shaft for varus-valgus orien- 
tation. 

12. An orthopaedic instrument as claimed in claim 9, or 
claim 9 characterised in that alternative positions 
(64) are provided for the orientating means (65) for 
left or right legs. 

1 3. An orthopaedic instrument as claimed in claims 8 to 
12 characterised in that said extramedullary align- 
ment guide (6) incorporates means (66) for guiding 
means for forming an entry hole in the intramedul- 
lary cavity to correspond with the intramedullary 
stem (70) of a femoral implant component. 

14. An orthopaedic instrument as claimed in any one of 
the preceding claims characterised by condylar 
alignment means (3 1 ) for use with condylar defects. 

15. An orthopaedic instrument as claimed in claim 14 
characterised in that said condylar alignment 
means (31) are provided by threaded bolts (31) 
which act as condylar defect compensation screws 
and which are provided on said base component 
(6,7,8). 

16. An orthopaedic instrument as claimed in any one of 
the preceding claims characterised by means (75) 
for guiding the placement of means to align the 
instrument with the femoral canal. 

17. An orthopaedic instrument as claimed in claim 16 
characterised in that said guide means (75) is 
shaped and dimensioned for use with either right or 
left limbs. 

18. An orthopaedic instrument as claimed in claim 16 
or claim 17 characterised in that a number of said 
guide means (75) are provided which indicate dif- 
ferent valgus angles. 

19. An orthopaedic instrument as claimed in claim 16, 
claim 17, or claim 18 characterised in that said 



guide means (75) is adapted to fit into said align- 
ment accessory (40). 

20. An orthopaedic instrument as claimed in claims 16 
s to 19 characterised in that said guide means (75) 
forms a guide for the placement of an intramedul- 
lary rod (77) which can be passed up into the bone 
to align the instrument with the femoral canal. 

10 21 . An orthopaedic instrument as claimed in any one of 
the preceding claims characterised by an intramed- 
ullary alignment accessory comprising a posterior 
condylar alignment accessory (80) provided with 
adjustable gauges (81) and which can be attached 

15 to the base component (6,7,8). 

22. An orthopaedic instrument as claimed in any one of 
the preceding claims characterised by an anterior 
cortex/patella groove alignment accessory which 

20 can be attached to the base component (6,7,8). 

23. An orthopaedic instrument as claimed in any one of 
the preceding claims characterised by means to 
externally rotate the femoral component to be fitted 

25 relative to the natural anatomy of the femur and 
which includes means (90) for rotating said base 
component relative to the bone. 

24. An orthopaedic instrument as claimed in claim 23 
30 characterised by spacer blocks (90) adapted for 

attachment to said alignment accessory (40). 

25. An orthopaedic instrument as claimed in any one of 
the preceding claims characterised in that said 

35 guide means (8) includes means (14,15,16,17,25) 
for guiding a saw blade. 

Patentanspruche 

40 1. Orthopadisches Instrument zum FOhren von Ein- 
richtungen fur das Formen des distalen Endes 
eines menschlichen Femurs, der eine endoprotheti- 
sche femorale Komponente empfangen soli, umfas- 
send eine Grundkomponente (6, 7, 8), die mit 

45 Fuhrungseinrichtungen (8) ausgestattet ist zum 
FOhren von Schneidwerkzeugen zum Formen von 
funf planaren Oberfiachen (1, 2, 3, 4, 5) auf dem 
Knochen ohne dabei die Lage der Grundkompo- 
nente reiativ zum Knochen zu verandern, abnehm- 

50 bare Einrichtungen (31, 40, 60, 80) zum Ausrichten 
der Grundkomponente (6, 7, 8) auf dem Knochen 
und Befestigungseinrichtungen (9) zum Festhalten 
der Grundkomponente auf dem Knochen nach der 
Ausrichtung, dadurch gekennzeichnet, daB wenn 

55 die Grundkomponente (6, 7, 8) ausgerichtet ist alle 
Befestigungseinrichtungen (9) so positioniert sind, 
daB sie in Knochen eindringen, der bei der Vorbe- 
reitung zum Implantieren nicht aus dem Femur ent- 
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fernt wird. 

2. Orthopadisches Instrument nach Anspruch 1, 
gekennzeichnet durch einen an der Grundkompo- 
nente (6, 7, 8) sitzenden vorderen Anker (26) zur 5 
Schaffung einer Einrichtung (28) zum Verankern 
der Grundkomponente (6, 7, 8) an der vorderen 
Knochenrinde des Femurs, mit dem das Instrument 

zu verwenden ist. 

10 

3. Orthopadisches Instrument nach Anspruch 1 Oder 
2, dadurch gekennzeichnet, daft die Ausricht-Ein- 
richtungen einen oder mehrere ZubehOrteile (40, 
60, 80) umfassen, die an der Grundkomponente (6, 

7, 8) befestigbar sind. 75 

4. Orthopadisches Instrument nach Anspruch 3, 
dadurch gekennzeichnet, daB sie ein ZubehOrteil 
(40) zur ruckseitigen Ausrichtung umfassen, das 
mit Lokalisierungseinrichtungen (43) versehen ist, 20 
die eine Positionierung relativ zum hinteren 
Gelenkhflcker des Knochens durchf uhren und als 
Kondylus-Schlitten (43) wirken. 

5. Orthopadisches Instrument nach Anspruch 4, 25 
dadurch gekennzeichnet, daB das ZubehOrteil (40) 
zur hinteren Ausrichtung Einrichtungen (44) zum 
Befestigen weiterer ZubehCrteile aufweist 

6. Orthopadisches Instrument nach Anspruch 4 oder 30 
4, dadurch gekennzeichnet, daB das ZubehOrteil 
(40) zur hinteren Ausrichtung Einrichtungen zum 
Befestigen eines GreBenbestimmungs-MeBge- 
stanges (50) aufweist. 

35 

7. Orthopadisches Instrument nach Anspruch 6, 
dadurch gekennzeichnet, daB das GrOBenbestim- 
mungs-MeBgestange (50) und das ZubehOrteil (40) 
zur hinteren Ausrichtung zusammenwirkende Indi- 
katoren (47, 52) zum Anzeigen der korrekten erfor- 40 
derlichen GrOBe der femoralen Komponente 
aufweisen. 



zum Femur-Kopf fur die Varus-Valgus-Ausrichtung 
Gber der vorderen Fiache des Femurs liegt 

11. Orthopadisches Instrument nach Anspruch 8, 
dadurch gekennzeichnet, daB die Orientierungsein- 
richtung (65) eine AuBermarkkanal-Ausrichtung 
durch Verwendung der Unie des vorderen femora- 
len Stamms for die Varus-Valgus-Orientierung 
schafft. 

12. Orthopadisches Instrument nach Anspruch 9 oder 
9, dadurch gekennzeichnet, daB fOr die Orientie- 
rungseinrichtung (65) fur das linke oder das rechte 
Bein alternative Positionen (64) zur VerfOgung ste- 
hen. 

13. Orthopadisches Instrument nach einem der 
AnsprGche 8 bis 12, dadurch gekennzeichnet, daB 
die AuBermarkkanal-AusrichtfGhrung (6) eine Ein- 
richtung (66) zum Fuhren von Einrichtungen zum 
Bilden eines Eingangslochs in den Markkanal- 
Hohlraum entsprechend dem Innermarkkanal- 
Stamm (70) der femoralen Implantatkomponente 
umfaBt. 

14. Orthopadisches Instrument nach einem der vorher- 
gehenden AnsprGche, gekennzeichnet durch Kon- 
dyius-Ausrichteinrichtungen (31) zur Verwendung 
bei Kondylusdefekten. 

15. Orthopadisches Instrument nach Anspruch 14, 
dadurch gekennzeichnet, daB die Kbndylus-Aus- 
richteinrichtungen (31) durch Schraubbolzen (31) 
gebildet sind, die als Kondylusdefekt Kompensati- 
onsschrauben dienen und an der Grundkompo- 
nente (6, 7, 8) vorhanden sind. 

1 6. Orthopadisches Instrument nach einem der vorher- 
gehenden AnsprGche, gekennzeichnet durch eine 
Einrichtung (75) zum FGhren der Plazierung von 
Einrichtungen zum Ausrichten des Instruments auf 
den Femurkanal. 



8. Orthopadisches Instrument nach einem der 
AnsprGche 4, 5, 6 oder 7, dadurch gekennzeichnet, 
daB das ZubehOrteil (40) zur hinteren Ausrichtung 
Einrichtungen zum Befestigen einer AuBermarkka- 
nal-AusrichtfGhrung (60) aufweist 

9. Orthopadisches Instrument nach Anspruch 8, 
dadurch gekennzeichnet, daB die AuBermarkkanal- 
AusrichtfOhrung (60) eine Einrichtung (65) zum Ori- 
entieren des Instruments relativ zur femoralen Kno- 
chengeometrie aufweist. 

10. Orthopadisches Instrument nach Anspruch 9, 
dadurch gekennzeichnet, daB die Orientierungsein- 
richtung (65) zum Ausrichten vom Kniezentrum aus 



17. Orthopadisches Instrument nach Anspruch 16, 
45 dadurch gekennzeichnet, daB die Fuhrungseinrich- 

tung (75) zur Verwendung entweder am rechten 
oder am linken Bein gestaltet und dimensioniert ist. 

18. Orthopadisches Instrument nach Anspruch 16 oder 
so 17, dadurch gekennzeichnet, daB mehrere FGh- 

rungseinrichtungen (75) vorhanden sind, die unter- 
schiedliche Valguswinkel anzeigen. 

19. Orthopadisches Instrument nach einem der 
55 AnsprGche 16, 17 oder 18. dadurch gekenn- 
zeichnet, daB die Fuhrungseinrichtung (75) kon- 
struktionsgemaB in das ZubehOrteil (40) zur 
Ausrichtung einbaubar ist 
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20. Orthopadisches Instrument nach einem der 
Anspruche 16 bis 19. dadurch gekennzeichnet, da& 
die Fuhrungseinrichtung (75) eine FOhrung fur die 
Plazierung einer Innermarkkanal-Stange (77) bil- 
det, die nach oben in den Knochen vorgeschoben $ 
werden kann, zur Ausrichtung des Instruments auf 
den Femurkanal. 

21. Orthopadisches Instrument nach einem der vorher- 
gehenden Anspruche. gekennzeichnet durch ein 10 
ZubehOrteil fOr die Innermarkkanal-Ausrichtung, 
das ein ZubehOrteil (80) fOr die Ausrichtung nach 
dem hinteren GelenkhOcker umfaflt, welches mit 
justierbaren PaBlehren (81) versehen ist und an der 
Grundkomponente (6, 7, 8) befestigbar ist. 15 

22. Orthopadisches Instrument nach einem der vorher- 
gehenden AnsprOche. gekennzeichnet durch ein 
ZubehOrteil zur Ausrichtung nach der vorderen 
Knochenrinde/Kniescheibennut, das an der Grund- 20 
komponente (6, 7, 8) befestigbar ist. 

23. Orthopadisches Instrument nach einem der vorher- 
gehenden Anspruche, gekennzeichnet durch eine 
Einrichtung zum Verdrehen nach auBen der anzu- 25 
bringenden femoralen Komponente relativ zur 
naturlichen Anatomie des Femurs, wobei dieses 
ZubehOrteil Einrichtungen (90) zum Verdrehen der 
Grundkomponente relativ zum Knochen umfaBt. 

30 

24. Orthopadisches Instrument nach Anspruch 23, 
gekennzeichnet durch AbstandsblOcke (90), die so 
ausgestaltet sind, dafc sie am ZubehOrteil (40) fur 
die Ausrichtung befestigt werden kOnnen. 

35 

25. Orthopadisches Instrument nach einem der vorher- 
gehenden Anspruche, dadurch gekennzeichnet, 
da8 zu den Fuhrungseinrichtungen (8) Einrichtun- 
gen (14, 15, 16, 17, 25) zum Fuhren eines Sage- 
blatts gehOren. 40 

Revendications 

1. Instrument orthop6dique pour le guidage d'un 
moyen de conformation de Textr6mit6 distale d'un 45 
femur humain afin de recevoir un composant 
d'endoproth&se femorale, comprenant un compo- 
sant de base (6, 7, 8) muni d'un moyen de guidage 
(8) pour guider un moyen de d6coupe afin de for- 
mer cinq surfaces planes (1 , 2, 3, 4, 5) sur I'os sans so 
repositionner le composant de base par rapport & 
I'os, un moyen amovible (31, 40, 60. 80) pour ali- 
gner ledit composant de base (6, 7, 8) sur I'os et 
des moyens de fixation (9) pour maintenir en place 
ledit composant de base sur I'os aprds I'alignement, 55 

caracferis6 en ce que, lorsque ledit compo- 
sant de base (6, 7, 8) est aligns, tous lesdits 
moyens de fixation (9) sont positionnSs pour passer 



dans Cos qui ne sera pas en(ev6 du f <§mur lors de la 
preparation pour I'implant. 

2. Instrument orthopSdique selon la revendication 1 , 
caracferisS par un ancrage anferieur (26) prgvu sur 
ledit composant de base (6, 7, 8) pour constituer un 
moyen (28) pour I'ancrage dudit composant de 
base (6, 7, 8) sur le cortex ant6rieur du femur avec 
lequel {'instrument doit §tre utilise. 

3. Instrument orthop&jique selon la revendication 1 
ou 2, caracferisS en ce que ledit moyen d'aligne- 
ment comprend un ou plusieurs accessoires (40, 
60, 80) adapfes pour une fixation sur ledit compo- 
sant de base (6, 7, 8). 

4. Instrument orthop§dique selon la revendication 3, 
caracferisS par llnclusion d'un accessoire d'aligne- 
ment posferieur (40) muni d'un moyen de position- 
nement (43) pouvant se placer contre les condyles 
posferieurs de I'os et servant de tratneau condylien 
(43). 

5. Instrument orthop&lique selon la revendication 4, 
caracferisS en ce que ledit accessoire d'alignement 
posferieur (40) poss&de un moyen (44) pour la fixa- 
tion d'accessoires suppfementaires. 

6. Instrument orthqpSdique selon la revendication 4 
ou 4, caracferis6 en ce que ledit accessoire d'ali- 
gnement posterieur (40) possfcde un moyen pour la 
fixation d'un stylet de calibrage (50). 

7. Instrument orthopSdique selon la revendication 6, 
caracferis§ en ce que ledit stylet de calibrage (50) 
et ledit accessoire d'alignement posferieur (40) 
possSdent des indicateurs coopSrants (47, 52) pour 
indiquer la dimension requise du composant femo- 
ral adapts. 

8. Instrument orthop&dique selon la revendication 4, 
5, 6 ou 7, caracferisS en ce que ledit accessoire 
d'alignement posferieur (40) poss&te un moyen 
pour la fixation d'un guide d'alignement extramSdul- 
laire (60). 

9. Instrument orthop6dique selon la revendication 8, 
caracferisS en ce que ledit guide d'alignement 
extram6dullaire (60) comprend des moyens (65) 
pour une orientation dudit instrument par rapport a 
la g6om6trie femorale de I'os. 

10. Instrument orthop6dique selon la revendication 9, 
caracferis6 en ce que lesdits moyens d'orientation 
(65) s'&endent sur la surface anferieure du femur 
pour s'aligner avec la fete femorale a partir du cen- 
tre du genou pour un alignement varus-valgus. 
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11. Instrument orthop6dique selon la revendication 8, 
caract6ris6 en ce que lesdits moyens d'orientation 
(65) assurent un alignement extram6dullaire par 
['utilisation de I'axe de la diaphyse femorale ant6- 
rieure pour une orientation varus-valgus. 

12. Instrument orthopSdique selon la revendication 9 
ou 9, caract6ris6 en ce que des positions alternati- 
ves (64) sont prSvues pour les moyens d'orientation 
(65) des jambes gauche ou droite. 

13. Instrument orthop6dique selon les revendications 8 
& 12, caract6ris6 en ce que ledit guide d'alignement 
extram6dullaire (6) incorpore un moyen (66) pour 
que les moyens de guidage torment un orifice 
d*entr6e dans la cavite intram§dullaire afin de cor- 
responds avec la tige intramSdullaire (70) d'un 
composant d'implant femoral. 

14. Instrument orthop6dique selon Tun quelconque des 
revendications pr6c6dentes, caract6ris6 par des 
moyens d'alignement condylien (31) pour une utili- 
sation dans le cas de dSfauts condyliens. 

15. Instrument orthop^dique selon la revendication 14, 
caract6ris6 en ce que lesdits moyens d'alignement 
condylien (31) sont constituSs par des boulons file- 
t6s (31) servant de vis de compensation de d6faut 
condylien et pr§vus sur ledit composant de base (6, 
7.8). 

16. Instrument orthop&Jique selon i'une quelconque 
des revendications pr€c£dentes, caract£ris6 par un 
moyen (75) pour guider le placement de moyens 
d'alignement de instrument avec le canal femoral. 



21. Instrument orthop6dique selon Tune quelconque 
des revendications pr6c§dentes, caract§ris§ par un 
accessoire d'alignement intram6dullaire compre- 
nant un accessoire d'alignement condylien post6- 

5 rieur (80) muni de cales r6glables (81) et pouvant 
§tre f ix6 sur le composant de base (6, 7, 8) 

22. Instrument orthop6dique selon I'une quelconque 
des revendications pr6c6dentes, caract§ris6 par un 

10 accessoire d'alignement de cortex anterieur/rainure 
de rotule pouvant §tre f ix6 sur le composant de 
base (6, 7, 8). 

23. Instrument orthop6dique selon I'une quelconque 
75 des revendications pr£c6dentes, caract6ris6 par un 

moyen pour faire tourner de I'exterieur le compo- 
sant femoral k adapter par rapport k I'anatomie 
naturelle du temur et comprenant un moyen (90) 
pour faire tourner ledit composant de base par rap- 
20 port k I'os. 

24. Instrument orthop&Jique selon la revendication 23, 
caract£ris6 par des blocs d'entretoise (90) adapts 
pour une fixation sur ledit accessoire d'alignement 

25 (40). 

25. Instrument orthop&Jique selon I'une quelconque 
des revendications pr6c6dentes ( caract6ris6 en ce 
que ledit moyen de guidage (8) comprend des 

30 moyens (14, 15, 16, 17, 25) pour guider une lame 
de scie. 



35 



17. Instrument orthop&Jique selon la revendication 16, 
caract&ris£ en ce que ledit moyen de guidage (75) 
est conform^ et dimensionn§ pour une utilisation 
avec le membre droit ou gauche. 40 

18. Instrument orthop6dique selon la revendication 16 
ou 1 7, caract6ris6 en ce qu'un certain nombre de 
moyens de guidage (75) sont pr6vus, indiquant dif- 
ferents angles de valgus. 45 

19. Instrument orthop6dique selon la revendication 16, 
1 7 ou 1 8, caract6ris6 en ce que ledit moyen de gui- 
dage (75) est prgvu pour s'adapter dans ledit 
accessoire d'alignement (40). so 

20. Instrument orthop6dique selon les revendications 
16 & 19, caract6ris6 en ce que ledit moyen de gui- 
dage (75) forme un guide pour le placement d'une 
tige intram6dullaire (77) pouvant §tre introduce 55 
dans I'os afin d'aligner instrument avec le canal 
femoral. 



11 



EP 0 555 003 B1 



Fig J 




Fig.2 



INFERIOR 
POSITION 



•SUPERIOR 



ANTERO- POSTER I OR 
POSITION 



MEDIO- LATERAL 
POSITION 




FLEXION 

EXTENSION 

ANGULATION 



VARUS-VALGUS 
ANGULATION 



INTERNAL-EXTERNAL 
ROTATION 



12 



EP 0 555 003 B1 




13 



EP 0 555 003 B1 




15 



EP 0 555 003 B1 




16 



EP 0 555 003 B1 




17 



EP 0 555 003 B1 




18 



EP 0 555 003 B1 




EP 0 555 003 B1 




Fig. 18 
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